Preservation of enzyme activity and antigenicity after mutagenesis of the membrane anchoring domain of GAD65.
The smaller isoform of glutamic acid decarboxylase, GAD65, is an important autoantigen implicated in the pathogenesis of type 1 diabetes whereas the larger isoform, GAD67 appears to play no major role. The primary difference between the two isoforms resides in the N-terminal part of the molecule including the GAD65 membrane-anchoring domain. The aim of this study was to generate mutants of the membrane targeting domain spanning amino acids 24 to 31 of GAD65 to determine effects on enzyme activity and antibody recognition. Three GAD65 mutants were generated by substituting two, nine or eleven nucleotides coding for the membrane targeting with the corresponding bases of GAD67. SDS-PAGE and Western blotting wildtype (wt) and mutated GAD65 ascertained that they were of similar size and recognized GAD65-specific antibodies. No difference in enzymatic activity was found between the mutants and wt GAD65. GAD65 antibody positive sera from type 1 diabetes patients immunoprecipitated mutated GAD65 whether two, nine or eleven nucleotides were replaced. Mono-or polyclonal antibodies to the N-terminal region demonstrated that the mutated GAD65 with two or nine nucleotides replaced was immunoprecipitated markedly better than wt whereas no difference was detected using antibodies specific for the PLP-binding site in the middle part of GAD65 or the C-terminal region. Taken together, these data suggest that no major conformational changes have been introduced by mutating the membrane-anchoring domain of GAD65.